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MARBLEHEAD HARBOR, MASS.

WAR DEPARTMENT,
OrFicE OF THE CHIEF oF ENGINEERS,
Washington, November 18, 1940.
Subject: Marblehead Harbor, Mass.
To: The Secretary of War.

1. T submit, for transmission to Congress, my report, with accom-
panying papers and illustrations, on preliminary examination and sur-
vey of Marblehead Harbor, Mass., authorized by the River and Harbor
Act approved June 20, 1938.

9. Marblehead Harbor is a small, rectangular cove located in Massa-
chusetts Bay 20 miles northeast of Boston. It is approximately 1%
miles long, one-half mile wide, and has depth ranging up to 25 feet.
It is used extensively by yachts and small recreational craft. A
smaller cove known as Little Harbor and located on the shore of the
mainland at the entrance to the harbor serves as an anchorage ground
for local fishing boats. The mean range of tide in the harbor is 9.1
feet. Federal expenditures of $500 and $84 have been made from
funds provided by the acts of August 30, 1852, and March 3, 1899,
respectively, for repair of a sea wall at the southeasterly end of the
harbor.

3. Local interests request the construction of a breakwater 750 feet
long extending northeasterly from Marblehead Neck, dredging of an
anchorage area of 16 acres on the east side of the harbor to a depth of
20 feet at mean low water, an area of 16 acres on the southwest end
of the harbor to 9 feet, and an area of 1.2 acres in Little Harbor to 6
feet. The breakwater is desired for protection from seas from the
northeast quadrant which enter the harbor, rendering the outer por-
tion entirely unfit for anchorage and causing damage to vessels in the
inner harbor. Increased anchorage is desired to relieve the present
congestion caused by the great number of boats now moored in the
harbor. Representatives of the town of Marblehead indicated the
possibility of a local contribution of from $10,000 to $20,000 toward
the cost of the work, and it has been indicated that a contribution to
the cost may be expected from the Commonwealth of Massachusetts.

4. The town of Marblehead, lying on the west side of the harbor, has
a population of 10,200 and is primarily a residential community. Its
principal business activity is catering to the needs of the permanent
residents and to a large summer population attracted to the area by
yachting and other recreational facilities. An excellent system of
highways and a branch line of the Boston & Maine Railroad serve the
needs for transportation. The harbor facilities consist of 26 landings,
4 wharves, 7 marine railways, and 6 yacht yards engaged in the repair
and storage of boats. The water-borne commerce is limited to several
thousand tons of anthracite coal per year, which is received in barges
of 15-foot draft and unloaded at one of the wharves for loca] dis-
tribution. Fishing and lobstering is carried on with about 20 boats
the value of the catch being estimated at $30,000 to $40,000 per year,
Local and transient recreational craft ranging in size from small.
sailboats to yachts drawing 16 feet use the harbor, which contains
approximately 440 permanent moorings.

5. The district engineer is of the opinion that the anchorages desired
in Marblehead Harbor are necessary for the accommodation of local
and visiting craft and are justified by the prospective general and
local benefits. He finds that the breakwater proposed by local
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interests is not feasible because it will provide little protection, and
that dredging in Little Harbor will result only in small benefits of local
character, which would not warrant Federal participation. He there-
fore recommends improvement of the harbor by dredging an area of 13
acres on the east side to a depth of 20 feet, and an area of 16 acres at
the southwest end of the harbor to a depth of 9 feet, at a total estimated
cost of $119,200 for new work and $1,250 annually for maintenance,
provided local interests contribute one-half of the initial cost of the
project. The division engineer concurs.

6. The Board of Engineers for Rivers and Harbors, after full con-
sideration of the report of the district engineer and of additional
matter presented by local interests, concurs with the reporting officer
in recommending a project for improvement to provide two anchorages,
at a cost of $120,000 for new work and $1,250 annually for mainte-
nance, on the condition that local interests contribute one-half of the
initial cost.

7. After due consideration of these reports, I concur in the views and
recommendations of the Board. The harbor at Marblehead has long
been noted as one of the principal centers of recreational boating.
During the summer season small boats come in great numbers from
distant points to participate in regattas off Marblehead. The natural
harbor has served well, but additional deep water is now required to
accommodate the increased traffic. I therefore recommend improve-
ment of Marblehead Harbor, Mass., by providing a depth of 20 feet
at mean low water in an area of 13 acres on the east side of the harbor
and a depth of 9 feet at mean low water in an area of 16 acres at the
southwest end of the harbor, as shown on the accompanying map, at
an estimated cost of $120,000 for new work and $1,250 annually for
maintenance; provided local interests contribute one-half of the
initial cost of the project, but not to exceed $60,000, and agree to hold
and save the United States free from all claims for damages that may

. result from the improvement.

Junn) SCHLE&,
Major General,
Chief of Engineers.

REPORT OF THE BOARD OF ENGINEERS FOR RIVERS AND HARBORS

[Second endorsement]

The Boarp oF EnciNeers rorR RiveErs AnD HARBORS,
Washington, D. C., May 27, 19/0.

To the Cuier or ENGINEERS, UNITED STATES ARMY.

1. Local interests were advised of the nature of the division engi-
neer’s report and given an opportunity to present additional informa-
tion to the Board. Careful consideration has been given to the
communications received.

2. The Board concurs in general with the reporting officer. The
prospective benefits from the requested breakwater and from the
anchorage in Little Harbor are insufficient to warrant the expenditures
necessary for these improvements. Additional anchorage area is
required in the main harbor for the accommodation of local and
visiting recreational craft, and it can be provided at reasonable cost.
The prospective benefits are considered ample and sufficiently general
in character to warrant Federal participation in the cost and construc-
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tion. The Board therefore recommends the improvement of Marble-
head Harbor, Mass., by providing a depth of 20 feet at mean low water
in an area of 13 acres on the east side of the harbor and a depth of 9
feet at mean low water in an area of 16 acres at the southwest end of
the harbor, as shown on the accompanying map, at an estimated cost
of $120,000 for new work and $1,250 annually for maintenance;
provided local interests contribute one-half of the initial cost of the
project, but not to exceed $60,000, and agree to hold and save the
United States free from all claims for damages that may result from
the improvement.
For the Board: TroMAS M. RoBINs,
Brigadier General, Corps of Engineers,
Senior Member.

SURVEY OF MARBLEHEAD HARBOR, MASS.
SYLLABUS

The district engineer is of the opinion that protection of Marblehead Harbor
by means of a breakwater as proposed by local interests is not feasible and that
the desired dredging in Little Harbor would result in no benefits to general naviga-
tion upon which Federal participation might be justified. He recommends the
improvement of Marblehead Harbor, Mass., to provide additional anchorage space
in the main harbor by dredging two areas totaling about 29 acres, one to a depth
of 9 feet, the other to a depth of 20 feet at mean low water, at an estimated cost
of $119,200 for new work and $1,250 annually for maintenance, all as shown in
plan B on accompanying map, provided local interests contribute one-half the
initial cost of the project and agree to hold and save the United States free from
all claims for damages attributable to the execution of the improvement.

War DEPARTMENT,
Unirep StATES ENGINEER OFFICE,
Boston, Mass., February 13, 1940.

Subject: Survey of Marblehead Harbor, Mass.
To: The Division Engineer, North Atlantic Division, New York, N. Y.

1. Authority.—This report is submitted in compliance with the
following authorization contained in section 8 of the River and Harbor
Act approved June 20, 1938:

The Secretary of War is hereby authorized and directed to cause preliminary
examinations and surveys to be made at the following-named localities * * *
Marblehead Harbor, Massachusetts.

As prescribed by law, a preliminary examination was made by the
district engineer, and his report, dated March 6, 1939, contained a
recommendation for a survey of the locality. The division engineer
and the Board of Engineers for Rivers and Harbors concurred in this
favorable recommendation, and the survey was authorized by the
Chief of Engineers in letter dated April 24, 1939.

2. Description.—Marblehead Harbor is a deep and capacious water-
way lying on the Massachusetts coast about halfway between Cape
Ann and Boston. It lies about 11 nautical miles southwest of Glou-
cester Harbor, 3 miles southeast of Salem Harbor, 14 miles northeast
of Lynn Harbor, and 19 miles northeast of Boston Harbor. The
harbor, about 7,500 feet long and 2,000 feet wide, is roughly rectangu-
lar in shape, with its longitudinal axis lying in a northeast-southwest
direction. The northwesterly shore of the harbor is formed by the
portion of the mainland occupied by the town of Marblehead, while
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the opposite shore is formed by the offshore body of land known as
Marblehead Neck. A causeway connecting Marblehead Neck with
the mainland closes the harbor at its southwesterly end, leaving only
the northeast end exposed to the sea. Of the total harbor area of
approximately 320 acres, depths of 9 feet, 15 feet, and 20 feet at mean
low water are available over areas of about 250, 200, and 160 acres,
respectively. On the shore of the mainland, northwest of the entrance
to the main harbor, there is a small cove, known as Little Harbor,
having an area of about 12 acres at low water, which serves as an
anchorage ground for some 20 small local fishing vessels. Depths in
this locality are 6 feet or greater over an area of about 4 acres.

3. The mean range and spring range of tide in Marblehead Harbor
are 9.1 feet and 10.6 feet, respectively. There are no bridges crossing
the harbor nor are any questions of water power, shore-line changes,
or flood control involved in the improvement under consideration.
The report on preliminary examination to which reference is made in
paragraph 1 is the only report on Marblehead Harbor submitted
within the past 5 years. The locality is shown on United States Coast
and Geodetic Survey Chart 240, and on the map (in two sheets)
accompanying this report.

4. Tributary area.—The town of Marblehead in 1935 had a popu-
lation of 10,173 and, as of January 1, 1938, had estates valued at
$19,782,700. Some 60 years ago the town was the center of a thriving
shoe-manufacturing industry; but after two disastrous fires in the
latter part of the nineteenth century, the industry gradually dis-
appeared. At the present time, Marblehead is primarily a residential
community in which the principal commercial activities are carried
on by retail establishments catering to the needs of the permanent
residents as well as to the large additional summer population at-
tracted by yachting and other recreational facilities for which the
area is famous. Six yacht yards, engaged in the construction, repair,
and storage of boats, are located on the water front, and a fishing and
lobstering industry of some local importance is carried on. Impor-
tant industrial centers are located at Beverly, Salem, and Lynn, all
within a radius of 6 miles of Marblehead. Each of these 3 cities
has its own harbor facilities. The locality under consideration is
adequately served by an excellent system of land transportation,
including a branch line of the Boston & Maine Railroad, bus lines of
the Eastern Massachusetts Street Railway, and a net work of im-
proved highways.

5. Existing project.—Under authorization contained in the act of
August 30, 1852, the Federal Government expended $500 on repairs to
the sea wall on the south side of the narrow beach which connects
Marblehead Neck with the mainland, at the southwesterly end of the
harbor. The existing project, which was adopted by the act of March
3, 1899, provides for the repair of this sea wall. These repairs were
effected in 1903 at a cost of $84. No local cooperation has been
prescribed in connection with the existing project for Marblehead
Harbor.

6. Other improvements.—In 1918 the Commonwealth of Massa-
chusetts dredged an area of about 2.3 acres to u depth of 6 feet at
mean low water in the northern part of Little Harbor, northwesterly
of Gerry Island, at a cost of $11,166.16. Of this amount, $2,500 was
contributed by local interests.
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7. Terminal and transfer facilities—Present terminal facilities at
Marblehead Harbor consist of 26 landings of the float-and-runway
type connected to shore approaches, 3 wharves of the solid-fill type,
and 1 wharf of pile and timber construction. Three of the landings,
conveniently located on the town side of the harbor, are maintained
by the town of Marblehead and are open to the public without charge.
Eleven of the landings are semiprivate facilities maintained by the
yacht clubs, boat yards, and business places catering to the recrea-
tional traffic. The remaining 12 landings are privately owned and
are not open to the public. One of the wharves, owned by the J. S.
Martin Coal Co., provides depths ranging from 6 or 7 feet at its outer
end to zero at its inner end and is used for the receipt and distribution
of coal and wood. Coal is received at this wharf in barges carrying
about 1,200 tons and drawing approximately 15 feet and is unloaded
by means of a small steam derrick. Another of the wharves is owned
by the Marblehead Electric Light Co., but at the present time it is not
used for water-borne commerce. The third solid-fill wharf, owned by
the Eastern Yacht Club, is located on the Marblehead Neck side of the
harbor. The pile and timber wharf is owned by the Marblehead
Transportation Co., which operates a small ferry between Marble-
head Neck and the mainland. A total of 7 marine railways, used by
the various boat yards in hauling vessels out of the water, are available.

8. Improvement desired.—In order to afford local interests an oppor-
tunity to express their views with respect to the improvement of
Marblehead Harbor, a public hearing was held at Marblehead on
November 16, 1938. A complete record ! of the hearing was sub-
mitted with the district engineer’s report ! on preliminary examination
dated March 6, 1939. Among those in attendance at the hearing
were the Representative in Congress from the district which includes
Marblehead ; a representative of the Massachusetts Department of
Public Works; the selectmen of the town of Marblehead ; representa-
tives of the Corinthian, Eastern, and Boston Yacht Clubs and the
Massachusetts Bay Yacht Clubs Association; local businessmen; and
private citizens of the community.

9. The improvement most strongly advocated by local interests
consists of a stone breakwater about 750 feet long, extending in a
north-northeasterly direction from the Northern tip of Marblehead
Neck toward black buoy No. 3. Proponents of the improvement
stated that storms from the northeast quadrant result in rough seas
which approach the harbor entrance from an easterly direction, sweep
around the end of Marblehead Neck, and continue into the harbor,
creating conditions distinetly unfavorable to safe anchorage. During
such storms, it was maintained, the outer portion of the harbor is
rendered entirely unfit for anchorage and the inner portion becomes so
rough that anchored vessels are frequently torn from their moorings
and are subject to severe damage by collision and grounding. Added
to its unfavorable anchorage conditions, the harbor is congested, and
as a result yachtsmen cruising the waters of the North Atlantic avoid
putting in at Marblehead, preferring to seek the more sheltered and
more spacious facilities available elsewhere. It has become cus-
tomary among the owners of yachts which carry permanent crews to
leave Marblehead Harbor whenever severe northeast storm condi-
tions are predicted and seek shelter at Manchester or Gloucester.

1 Not printed.
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10. Local interests expressed the belief that the desired breakwater
would break up the seas whieh now enter the harbor, thereby improv-
ing the quality of anchorage areas in present use and rendering the
rough areas at the outer end of the harbor sufficiently quiet to serve
as additional anchorage space. It was pointed out that the most
severe northeast storms commonly occur in the spring and fall and
that if the harbor were adequately sheltered by breakwater protection,
the yachting season could be appreciably lengthened.

11. A number of statements presented at the hearing placed great
emphasis on the congested condition of the harbor, which contains
some 440 permanent moorings. To relieve this congestion by increas-
ing the anchorage space available for large and small pleasure craft
as well as for local fishing boats, the following additional improve-
ments in the harbor were suggested:

(@) Dredging to a depth of 20 feet at mean low water an area of
approximately 16 acres on the east side of the harbor in the vicinity
of Boden Point. This would involve the removal of certain rock-
ballast dumps.

(b) Dredging to a depth of 9 feet at mean low water an anchorage
izlreai) of approximately 16 acres at the inner, or southwest, end of the

arbor.

(¢) Dredging to a depth of 6 feet at mean low water an anchorage
area of approximately 1.2 acres in the northern part of Little Harbor,
west of Gerry Island.

(d) Dredging to a depth of 6 feet at mean low water an anchorage
area of approximately 1.6 acres in the southern part of Little Harbor
southwesterly of Gerry Island.

12. Local interests expressed the opinion that the improved harbor
conditions which would result from breakwater protection and
increased anchorage space would greatly stimulate yachting activity,
not only by attracting visiting craft in greater numbers but also by
encouraging more vessels to use Marblehead Harbor as a permanent
base. The resulting benefits which are claimed include increased tax
revenues and increased income from the sale of supplies and expendi-
tures for repair and storage of boats in local yards.

13. One of those present at the hearing, a long-time resident of
Marblehead and former boat owner, presented written and verbal
statements expressing determined opposition to the construction of
a breakwater. His opposition was based on the belief that such a
structure would interfere with the movement of water in and out of
the harbor with the rise and fall of the tide, thus tending to aggravate
sanitary conditions in the harbor. He expressed the opinion that
under present conditions the discharge of raw sewage into the harbor
from boats and from land sources already results in pollution which
approaches the limit necessary for reasonably satisfactory standards
of public health and esthetic beauty. He pointed out that the taking
of shellfish from the harbor has been prohibited by the Massachusetts
Board of Health on the ground that such shellfish are unfit for human
consumption. He stated that boats handled with reasonable skill
and provided with adequate moorings do not need the protection
which might be afforded by a breakwater, which he characterized as
an added hazard to navigation, involving a waste of public funds.
Other speakers at the hearing expressed disagreement with these
unfavorable views.
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_14. The only specific offer of local cooperation made at the hearing
came from the Board of Selectmen of Marblehead, who expressed
willingness to recommend that the town contribute $10,000 to $20,000
toward the cost of the desired improvement. The representative of
the Massachusetts Department of Public Works who attended the
hearing had no statement to make relative to cooperation by his
department. Subsequent information obtained verbally from the
department of public works, however, indicates a willingness on the
part of this agency to recommend legislative action which would
enable the Commonwealth to bear a portion of the cost of a Federal
project for the improvement of Marblehead Harbor. Representatives
of the yacht clubs indicated that the United States could expect no
cash contribution from yachting interests.

15. Commerce and vessel traffic.—The J. S. Martin Coal Co. is the
only concern located on Marblehead Harbor which receives water-
borne freight. This concern received, in barges drawing 15 feet of
water, 2,292 and 2,136 tons of anthracite coal in 1937 and 1938,
respectively, the only 2 years for which statistics are available.
According to a representative of the company who appeared at the
hearing, annual receipts of coal in past years averaged as high as
10,000 tons. There is no present indication, however, that com-
mercial traffic in Marblehead Harbor will increase substantially,
regardless of whether or not the desired improvements are made.
Fishing and lobstering is carried on in a small way, but no detailed
statistics covering this type of activity are available. It was stated
at the hearing that about 20 boats with permanent quarters at
Marblehead are engaged in fishing and lobstering, and the value of the
annual catch was estimated at $30,000 to $40,000.

16. Marblehead is widely famed as one of the greatest yachting
centers on the Atlantic coast. Local and transient pleasure craft,
ranging in size from small sailboats to yachts drawing 16 feet, fre-
quent the harbor, which contains approximately 440 permanent
moorings. Clubhouses maintained on the harbor by 3 yacht clubs
had an aggregate assessed valuation of $258,400 in 1938. The
properties of 2 of these clubs, the Corinthian and the Eastern Yacht
Clubs, are located on the Marblehead Neck side of the harbor, while
the Boston Yacht Club has facilities on the opposite shore. HExten-
sive use of the harbor is also made by the members of 3 other clubs
which have no permanent clubhouses of their own, the Cruising Club
of America, the Marblehead Yacht Club, and the Pleon Yacht Club.
The Pleon Yacht Club, an organization for boys and girls, has been
in existence more than 50 years. No figures have been submitted
as to the number of craft owned by members of these 3 clubs. “The
tabulation which follows indicates the number and size of vessels
enrolled in the Bastern, Corinthian, and Boston Yacht Clubs and the
number of these craft which are permanently anchored at Marblehead.
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Classified enroll- Permanent anchor-
ment, length on age, length on
water line Total water line Total

number number

enrolled anchored

30 feet or | Under 30 feet or | Under
over 30 feet over 30 feet

Eastern Yacht Club 98 64 70
‘Corinthian Yacht Club.._ S 59 138 159
Boston Yacht Club 22 40 22

179 142 151

1Reported as ‘“‘almost all’”’ having permanent anchorage.
2 Not all classified.

17. The harbor master at Marblehead estimates that approximately
2,500 transient pleasure craft from all points along the Atlantic sea-
board call at Marblehead during the season. About 400 vessels are
stored at Marblehead among the 6 local yacht yards, and some 50 of
the larger boats, based there during the yachting season, are stored at
Boston and other points. Figures introduced at the hearing indicate
that the owners of pleasure boats spend approximately $600,000 at
Marblehead each year for wages, supplies, equipment, repairs, and
storage. The town derives additional revenue from yachting activity
in the form of taxes assessed on yacht club property and on yachts
which are based at Marblehead.

18. Difficulties attending navigation.—The principal difficulties said
to attend navigation in Marblehead Harbor are concerned primarily
with anchorage conditions. Storms from the northeast quadrant, it is
claimed, result in heavy seas which approach from the east, sweep
around the tip of Marblehead Neck, and proceed the full length of the
harbor. This action, it is said, renders areas near the entrance entirely
unfit for anchorage and subjects vessels at anchor farther up the harbor
to the danger of tearing loose from their moorings and suffering severe
damage by collision or grounding. The lack of sufficient suitable
anchorage space in the harbor as well as its roughness are said to dis-
courage boat owners from using the harbor for temporary and per-
manent anchorage, thus limiting the amount of local income which is
derived from catering to the needs of yachtsmen.

19. Survey.—In connection with the present study of Marblehead
Harbor, a survey of the locality was completed in January 1940.
The results of this survey, which included triangulation, topography,
soundings, probings, and tidal observations, are indicated on the
accompanying map entitled ‘“Marblehead Harbor, Mass.,” in two
sheets, seale 1 : 2400, file Nos. 106/1-2, F—4-4. A small area at the
northeasterly end of the 20-foot anchorage included in plan A would
involve the removal of ledge rock. All other material to be dredged
in the two plans considered in this report would apparently consist
of mud, sand, and gravel.

20. Plan of improvement—Estimates have been prepared for two
plans of improvement, designated plan A and plan B. Plan A, which
embodies the improvements requested by local interests, consists of
the following items:

(@) A rubblestone breakwater approximately 750 feet long, extend-
ing in & north-northeasterly direction from the northern tip of Marble-
head Neck.
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() A dredged anchorage area of approximately 16 acres, 20 feet
deep at mean low water, on the east side of the harbor in the vicinity
of Boden Point.

(¢) A dredged anchorage area of approximately 16 acres, 9 feet deep
at mean low water, at the inner or southwest end of the harbor.

(@) A dredged anchorage area of approximately 1.2 acres, 6 feet
deep at mean low water, in the northern part of Little Harbor, west
of Gerry Island.

(¢) A dredged anchorage area of approximately 1.6 acres, 6 feet
deep at mean low water, in the southern part of Little Harbor, south-
west of Gerry Island.

21. Plan B, which is indicated on the accompanying map as the
recommended plan of improvement, consists of items () and (¢) above,
with the northeasterly portion of the 20-foot anchorage eliminated to
avoid the removal of ledge involved in plan A.

22. In the estimates given below for dredging and ledge removal,
the quantities are based on place measurement and overdepth allow-
ances of 2 feet in ledge and 1 foot in material other than ledge. All
unit prices include an allowance for engineering and contingencies.
For purposes of this estimate, it has been assumed that all dredging
work would be performed by means of dipper or bucket dredges,
with the excavated material deposited at sea. It is possible that the
anchorage areas might be dredged by hydraulic equipment if, for
example, local interests constructed a suitable bulkhead, as suggested
at the hearing, back of which the excavated material could be de-
posited. Estimated quantities and costs involved in the two plans of
improvement are as follows:

Plan A:
(a) Breakwater (97,000 short tons, stone, at $3.50) L $339, 500
(b) 20-foot anchorage basin:
Ledge rock (7,900 cubic yards, at $20) 158, 000
Material other than ledge (179,000 cubic yards, at 45
cents) 80, 600
(¢) Dredging 9-foot anchorage area at southwest end of harbor
(94,000 cubic yards, at 45 cents) 42, 300
(d) Dredging 6-foot anchorage area in northern part of Little
Harbor (20,000 cubic yards, at 45 cents) 9, 000
(e) Dredging 6-foot anchorage area in southern part of Little Har-
bor (9,000 cubic yards, at 45 cents) 4,000

Total cost of plan A 633, 400

Estimated annual maintenance cost, plan A 2, 250
Plan B:
(a) Dredging 20-foot anchorage area cubic yards__ 171, 000
(b) Dredging 9-foot anchorage area at southwest:end of
cubic yards- -

Total dredging (265,000 cubic yards, at 45 cents).
Total estimated cost of plan B
Estimated annual maintenance cost, plan B

23. Analysis of economic justification.—The economic cost of plan
B, computed as an annual carrying charge, and based on an assumed
life of the improvement of 40 years, is given below.

(a) Federal investment:
(1) Estimated cost of improvement
Less contribution by local interests

(2) Total Federal investment
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(b) Federal annual carrying charge:
(1) Interest, at 3% percent on item (a) (2)
(2) Amortization of item (a) (2) (40 years, at 3% percent)._ .
(3) Estimated annual maintenance

(4) Total annual Federal carrying charge

(¢) Non-Federal investment:
(1) Funds to be contributed
(2) Total non-Federal investment

(d) Non-Federal annual carrying charge:
(1) Interest at 4% percent on item (¢) (2)
(2) Amortization.of item.(c) (2) (40 years, at 41 percent) . _

(3) Total non-Federal annual earrying charge

(e) Total annual carrying charge:
(1) Federal annual carrying charge
(2) Non-Federal annual carrying charge

(3) Total estimated annual carrying charge

24. The benefits which may be expected to result from the improve-
ment of Marblehead Harbor by the adoption of plan B would accrue
primarily to pleasure-boating interests and to those whose incomes are
derived in whole or in part from activities based on the yachting in-
dustry. Some of these benefits, however, would be of a general
nature and would justify some degree of Federal participation in the
improvement. Since Marblehead Harbor is recognized as one of the
greatest yachting centers in the world, enlargement and improvement
of its facilities cannot fail to stimulate interest in yachting and to
result in a general increase in the recreational benefits associated with
this form of activity. From this point of view, the improvement
would not only affect local yachtsmen, but also the owners of the
hundreds of pleasure craft, based at all points along the Atlantic
coast, which habitually utilize the harbor during periods of varying
length during the yachting season. The annual benefits of this char-
acter, it is believed, would be sufficiently important to justify the
annual Federal carrying charge indicated above.

25. Less general but more tangible benefits may be expected to
result locally if the harbor is improved. As pointed out by local inter-
ests at the public hearing, expansion of anchorage facilities in the
harbor will encourage its use by an increased number of permanent
and transient craft, thus resulting in increased local expenditures for
supplies, repairs, storage, crew wages; and taxes. Perhaps the most
practical measure of the value of such local benefits will be the atti-
tude of local interests toward furnishing a substantial contribution to
the cost of the improvement.

26. Discussion.—Marblehead Harbor is recognized as one of the
most important yachting centers in America. With 440 moorings
available for yachts permanently based in the harbor, the excellent
facilities for boat repairs and storage afforded by 6 local yacht yards,
and the privately owned. clubhouse facilities of 3 of the larger yacht
clubs, the harbor attracts some 2,500 visiting craft each year. Marble-
head Harbor is the center of yacht-racing activity in the North At-
lantic, as many as 400 vessels racing from that point in a single day.
Whatever its disadvantages may be, it is a self-evident fact that they
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have not been serious enough to prevent Marblehead from attaining
an outstanding position as a gathering place for yachting enthusiasts.

27. Local interests are primarily interested in improving the harbor
to provide smoother, more sheltered conditions for vessels at anchor.
They hope to accomplish this objective by the construction of a break-
water some 750 feet long, extending in a north-northeasterly direction
from the northern tip of Marblehead Neck. In addition to this, they
have suggested that certain areas in the harbor be dredged to provide
additional anchorage space, thus relieving the present congestion in
the harbor.

28. Rough conditions in Marblehead Harbor, according to local
interests, result primarily from storms originating in the northeast
quadrant. The seas which result from such storms, it is claimed,
approach the harbor from the east, sweep around the end of Marble-
head Neck, and affect the surface of the harbor throughout its full
length. The breakwater suggested by local interests would, in effect,
increase the length of Marblehead Neck by about 750 feet, but would
not materially constrict the existing wide harbor entrance, which is
exposed to northeasterly storms. Proponents of the breakwater im-
provement expressed definite opposition to a breakwater projecting in
a northwesterly direction, as such a structure, they believe, would
constitute an undesirable obstruction to vessels negotiating the
entrance.

29. The coast line extending northeasterly from Beverly to Man-
chester and Gloucester affords some protection to Marblehead with
respect to storms from the north to northeast, the effective fetch
during such storms ranging from 2 to 4 miles. Even such compara-
tively short fetches, however, if acted upon by sustained wind move-
ment of high velocity, could produce waves of appreciable magnitude
against which a breakwater in a north-northeasterly direction would
have no substantial effect. Storms approaching the harbor entrance
from a northeasterly to easterly direction have an unlimited sweep
from the open sea. Protection against the seas which set in from the
east as a result of these storms, as well as against the strong ground
swell which persists after violent disturbances at sea, constitutes the
principal objective of the proponents of the breakwater project.
Since the breakwater as proposed would merely increase the length
of Marblehead Neck by about 10 percent without constricting the
harbor entrance, the action of the seas at the end of the breakwater
would apparently be analogous to the existing movement around the
tip of Marblehead Neck. The seas from the east might reasonably
be expected to have as great a tendency to sweep around the end of
the breakwater and run the entire length of the harbor as they do
at present.

30. The desired structure might be expected to provide a small area
of comparatively quiet water in the vicinity of the root of the break-
water and afford some shelter to a strip having a width about equal
to the length of the breakwater and extending across the mouth of the
harbor. This strip, however, would apparently be no more suitable
for anchorage purposes than the present outer portion of the harbor,
which is afforded equivalent protection by the outer end of Marble-
head Neck, but which is, according to local interests, unsatisfactory
for anchorage purposes. The greatest benefit which can reasonably be
expected to result from the desired breakwater, it is believed, would
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consist of a slightly increased degree of shelter in the outer half of
the present harbor, with no appreciable effect on the inner half.

31. The roughness of Marblehead Harbor during storms from the
northeast quadrant is, of course, basically due to its full exposure
to the sea in that direction, and it is believed that this condition
cannot be alleviated by any short structure which leaves the harbor
entrance entirely open. A breakwater extending north or north-
northeast, but substantially longer than that proposed by local
interests, or one extending generally northwest and partly closing
the entrance, might afford substantial shelter within the harbor.
Rither of these alternatives, however, would be extremely expensive
and the latter type particularly is opposed by local interests who wish
to maintain the full width of the entrance to facilitate navigation.

32. It has become common practice, according to statements made
at the public hearing, for many of the larger yachts anchored at
Marblehead to seek the shelter afforded at Manchester or Gloucester
whenever a severe easterly or northeasterly storm is predicted. The
preference of yachtsmen for these two harbors during easterly storms
is a striking illustration of the advantage afforded by complete natural
protection from the northeast—the only quarter to which Marblehead
1s fully exposed.

33. The breakwater at the entrance to Gloucester Harbor, which
was cited at the public hearing as typical of the protection desired
at Marblehead, definitely narrows the entrance, decreasing the exposed
opening by about 40 percent. A wave front advancing directly into
such a protected entrance will be partially dissipated on the break-
water leaving the remainder of the wave to enter the harbor where it
will tend to expand to the full width of the harbor after passing the
breakwater, and diminish in height.

34. The breakwater proposed by local interests at Marblehead
would have no appreciable effect, it is believed, on pollution conditions
in the harbor. The desired structure would create no extensive areas
of slack water in which sludge might collect nor would it result in any
substantial changes in the velocity of tidal currents. The volume of
water entering and leaving the harbor with the rise and fall of tide
would likewise be unchanged.

35. In view of the above, it is believed that while the objectives
upon which the desire for breakwater protection are based are entirely
reasonable, there is little likelihood that they would be attained by the
structure proposed by local interests. While a more extensive struc-
ture, with somewhat different alinement, might afford the desired
protection to the harbor, its construction would be extremely costly
and would involve features which local interests consider objectionable
from the point of view of pleasure-boat navigation. It is believed,
therefore, that the construction of a breakwater as desired by local
interests to protect Marblehead Harbor is not feasible. :

26. The other improvements desired by local interests consist of
dredging in two areas in the main harbor and in two small areas in
Little Harbor. Use of Little Harbor, where some improvement has
been made in the past by the Commonwealth of Massachusetts in
cooperation with local interests, is confined principally to a local fleet
of about 20 fishing vessels. While dredging 1n this area wo uld provide
additional anchorage space for these vessels, there is apparently no
prospective increase in commercial navigation to be expected as a
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result of the desired improvement. Dredging in this area, therefore,
appears to be largely a matter for local interests to undertake when
such action is considered warranted.

37. The request for dredging in the main harbor is based on the
desire to relieve the present congested conditions in the harbor by
providing additional anchorage areas for small craft as well as for
vessels of deep draft. Marblehead is.acknowledged to be one of the
most important centers of yachting activity on the Atlantic coast,
and hundreds of vessels visit the locality each year, using its harbor
facilities and participating in the racing events for which it is nation-
ally known. The benefits to be expected from improvement of the
facilities of this resort are, therefore, not entirely local but include
social and recreational values of wide geographical distribution.
Expansion of the facilities of any yachting center as outstanding and
widely used as Marblehead is almost certain to carry with it the gen-
eral benefits creditable to increased interest and participation in a
healthful form of recreational activity. While these benefits are not
susceptible to definite evaluation in monetary terms, they are believed
to be of sufficient importance to justify participation by the Federal
Government to the extent of one-half the cost of the improvements.

38. The 20-foot anchorage area included in the recommended
improvement excludes a small portion of the northeasterly end of
the area suggested by local interests, in order to avoid the necessity
for removing ledge rock. While inclusion of this small area would
add less than 3 acres to the 20-foot anchorage area, it would more
than double the cost of the improvement and has therefore been
omitted from the proposed work on the grounds of excessive cost.

39. Improved facilities for anchorage in Marblehead Harbor,
according to local interests, will attract visiting craft in increasing
numbers and will encourage more boat owners to use Marblehead as
a permanent base. As a result, the income of the town and many
of its citizens will be augmented through increased taxes and addi-
tional expenditures for supplies, repairs, storage, and crew wages.
Not even the most enthusiastic proponents claim that the expected
increase in the use of the harbor will be made by new vessels built
and operated solely because an improved harbor has been provided.
Any increase in the number of boats utilizing an improved Marble-
head Harbor will come largely from existing vessels which are now
based in other harbors along the Atlantic coast and pay taxes to
other towns. These vessels are supplied, repaired, stored, and
manned at various points along the coast other than Marblehead.
Should the proposed improvement encourage a large number of these
vessels to make increased use of Marblehead Harbor as a temporary
or permanent base, the resulting monetary benefits to Marblehead
would be obtained largely at the expense of other harbors along the
coast. 'This phase of the yachting industry, it is believed, is largely
a matter of local competition in which apportionment of the business
normally available is bound to vary with the natural advantages
possessed by competing areas and the initiative and energy dis-
played by the individual community in seeking its share of trade.

40. As indicated in paragraph 37, the general benefits which may
be expected from the improvements embodied in plan B are considered
sufficiently important to warrant a contribution of Federal funds
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equivalent to one-half the initial cost of the project. In view of the
relatively large proportion of total benefits which will be enjoyed
locally, the remainder of the cost, it is believed, should be borne by
local interests.

41. Conclusions.—The district engineer is of the opinion that pro-
tection of Marblehead Harbor by means of the breakwater proposed
by local interests is not.feasible. Dredging in Little. Harbor, it is
believed, could be expected to result only in small benefits of local
character, and hence would not warrant Federal participation. Im-
provement of the main harbor to provide additional anchorage areas
would result in substantial general benefits in addition to those of
local nature, and the adoption of such improvement as a Federal
project would appear to be justified, provided local interests bear
one-half the first cost of the work involved.

42. Recommendation.—The district engineer recommends the im-
provement of Marblehead Harbor, Mass., to provide increased anchor-
age space by dredging to a depth of 20 feet at mean low water, an
area of about 13 acres on the east side of the harbor, and by dredging
to a depth of 9 feet at mean low water, an area of about 16 acres at the
southwest end of the harbor, as shown in plan B on the accompanying
map, at an estimated cost of $119,200 for new work and $1,250 an-
nually for maintenance; provided local interests contribute one-half
the initial cost of the project and agree to hold and save the United
States free from all claims for damages attributable to the execution
of the improvement.

43. The work should be prosecuted at a rate sufficient to insure its
completion within 1 year, and the necessary funds should be provided
in a single appropriation.

A. K. B. LymaN,
Colonel, Corps of Engineers,
District Engineer.

[First endorsement]

Orrice oF THE DivisioN ENGINEER,
Norra ATrLANTIC DIVISION,
New York, N. Y., February 19, 19/0.
To the Cuier or ENxciNEERs, UNITED STATES ARMY.
I concur in the views and recommendations of the district engineer.

€. HALL,
Colonel, Corps of Engineers,
Acting Division Engineer.
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